A methyl orange adsorption method was developed to estimate the content of kudzu starch in commercial kudzu starch products mixed with sweet potato starch. Suitable conditions for adsorption of methyl orange on kudzu starch and kudzu-sweet potato starch mixture were as follows: adsorption time, 30min; concentration of methyl orange solution, 0.020%. A good correlation between the amount of methyl orange adsorbed on kudzu starch and kudzu-sweet potato starch mixture and the content of kudzu starch in kudzu and sweet potato starch mixture was found (correlation coefficient, -0.9980).
Introduction
Since the production of kudzu starch for use as a food is limited in Japan, kudzu starch is expensive compared with other starches. Commercial products of kudzu starch were purchased at supermarkets in Osaka City and Nara City. Kudzu starch, sweet potato starch and the commercial products were sieved to 470 mesh or less and dried in a vacuum of 1x10-3mm Hg or less for 15hr at room temperature.
Methyl orange was of reagent grade and was obtained from Wako Pure Chemicals. Methyl orange solution of the prescribed concentration was prepared by dissolving methyl orange in deionized and distilled water.
Adsorption procedure
Approximately 150mg of the starch was measured accurately, and placed in a test tube, 5 ml of an aqueous 0.020% solution of methyl orange was added and the mixture was stirred for 30min at 25C. The pH values of the methyl orange solution and the suspension were 5.9 and 6.0 to 7.0, respectively. The starch was removed by centrifugation (3,000rpm, 30min) , and the absorbance of the supernatant fluid was meas-Determination of Kudzu Starch 325 ured at 420nm. The amount of methyl orange adsorbed on starch was calculated from the decrease in absorbance of the supernatant fluid.
Results and Discussion
Examination of adsorption conditions
According to the color value (%) due to adsorption of various kinds of dyes on starch, methyl orange (MO) as an acidic dye is preferably adsorbed on kudzu starch and sweet potato starch;7) therefore MO was used in this study.
To determine the time necessary to reach equilibrium adsorption, the amounts of MO adsorbed on kudzu starch and sweet potato starch were measured periodically.
The results are shown in Fig. 1 Table 1 shows the amounts of MO adsorbed on kudzu starch and sweet potato starch at different concentrations of the dye. The higher the concentration, the larger the amount of MO adsorbed. Since the solubility of MO in water is 0.020 at 20C, the concentration of MO was fixed at 0.020%.
The amount of MO adsorbed on kudzu starch No. 1 was almost the same as that on kudzu starch No. 2 within experimental error (cv, 3.70%) and also the amounts of MO adsorbed on sweet potato starch No. 3 and No. 4 were the same (cv, 1.48%) at a concentration of 0.020%. 2. Relationship between amount of MO adsorbed and content of kudzu starch Since sweet potato starch has been mixed in commercial kudzu starch,1),2) the amounts of MO adsorbed on various starches which consisted of 1:4, 2:3, 3:2 and 4:1 mixtures of kudzu starch No. 1 and sweet potato starch No. 3 were measured at 25C. As shown in Fig. 2 , the actual amounts of MO adsorbed on starch mixtures were 1.61 (kudzu starch, 0%), 1.55 (20%), 1.45 (40%), 1.38 (60%), 1.30 (80%) and 1.21 (100%) mg/g. The correlation coefficient between the amount of MO adsorbed and the content of kudzu starch was -0.9980. Thus, the plot (confidence limits at the 95% level) in Fig. 2 can be used to determine the content of kudzu starch in commercial products. 3. Determination of content of kudzu starch in commercial products Table 2 shows the amounts of MO adsorbed on commercial products of kudzu starch, standard deviation and contents of kudzu starch calculated by using the plot shown in Fig. 2 
